In this paper, we present a solution of an arbitrary general fully fuzzy linear systems (FFLS) in the form A ⊗ x = b. Where coefficient matrix A is an m × n fuzzy matrix and all of this system are elements of LR type fuzzy numbers. Our method discuss a general FFLS (square or rectangle fully fuzzy linear systems with trapezoidal or triangular LR fuzzy numbers). To do this, we transform fully fuzzy linear system in to two crisp linear systems, then obtain the solution of this two systems by using the pseudo inverse matrix method. Numerical examples are given to illustrate our method.
Introduction
Systems of linear equations are used to solve many problems in various areas such as structural mechanic applications in civil and mechanical structures, heat transport, fluid flow, electromagnetic and etc. In many applications, at least one of the system's parameters and measurements are vague or imprecise and we can present them with fuzzy numbers rather than crisp numbers. Hence, it is important to develop mathematical models and numerical procedure that would appropriately treat general fuzzy systems and solve them. Fuzzy linear system A x = b, where A is a crisp matrix and b is a fuzzy number vector has been solved by Friedman and his colleagues. Using the embedding approach Friedman et. al. proposed a general model to solving such a fuzzy linear systems (see [9] ). Asady et al. [4] , who merely discussed the full row rank system, used the same method to solve the m × n fuzzy linear system for m ≤ n. Zheng and wang [12, 13] discussed the solution of the general m × n consistent and inconsistent fuzzy linear system. The system of linear equations A x = b where a i j and b i are the elements of the matrix A and vector b respectively, and are fuzzy numbers, is called a fully fuzzy linear systems (FFLS). FFLS has been studied by several authors. Dehghan et. al. [5, 6, 7] has studied some methods for solving FFLS. They have represented fuzzy numbers in LR form and applied approximate operators between fuzzy numbers to find positive solutions of FFLS, so finding the solutions of FFLS is transformed to finding the solutions of three crisp systems. Allahviranloo et. al. [2, 3] proposed a new method to obtain symmetric solutions (bounded and symmetric solutions) of a fully fuzzy linear systems (FFLS) based on a 1-cut expansion. The purpose of this paper is to present a solution of an arbitrary general (square or rectangle) FFLS. To do this, the original m × n fully fuzzy linear system A x = b is transformed in to two crisp linear systems, then the solution of this two systems are discussed by using the pseudo inverse (or Moore-Penrose inverse) matrix method. This paper is organized as follows: In section 2, the basic results of the fuzzy numbers and fuzzy calculus are discussed and a summary of the fuzzy matrix will be illustrated . In section 3, an arbitrary general FFLS are discussed and our method for solving FFLS (Ax = b) is introduced. The presented method are illustrated by some examples in section 4. conclusion are drawn in section 5, in Appendix a brief discussion of the non square linear system of equations is given, In section 6.
Preliminaries and notations
In this section, we give some necessary definitions and notations which will be used throughout the paper. • u is normal, that is, there exists s 0 ∈ R such that u(s 0 ) = 1,
• u is convex fuzzy set (i.e. u(ts
• u is upper semi-continuous on R,
• cl{s ∈ R|u(s) > 0} is compact, where cl denotes the closure of a subset.
Among the infinite number of possible fuzzy sets in u ∈ X that qualify as fuzzy numbers, some types of membership functions u(x) are of particular importance, especially with respect to the use of fuzzy numbers in applied fuzzy arithmetic. In this paper we will use LR fuzzy number. For two fuzzy number, we defined the following operations [8] . 
The formula for the extended opposite becomes:
The approximate formula for the extended multiplication of two fuzzy numbers can be summarized as follows:
For scalar multiplication: 
Where a i j , x j and
are all fuzzy numbers. This system is called an m × n fully fuzzy linear system (FFLS). If m = n this system is called a fully fuzzy square linear system (FFSLS) and also if m ̸ = n is a fully fuzzy nonsquare linear system or fully fuzzy rectangle linear system (FFRLS). The matrix form of this fully fuzzy linear system is
or simply A x = c where the
So if all fuzzy numbers of FFLS are trapezoidal (or triangular) fuzzy numbers the (3.7) is of the form
Now we are going to solve FFLS (FFSLS or FFRLS) by using the approximate multiplication rule for LR trapezoidal (or triangular) fuzzy numbers. , x 2 , . . . , x n ) T be solution of FFLS (3.6) where x j = (x j , y j , w j , z j ), 1 ≤ j ≤ n, then using the same method we define
. Therefore we can be written as
In the following theorems, we give an arbitrary solution of FFRLS and the fuzzy numbers are trapezoidal.
(3.9)
Proof. By applying the approximate multiplication rule for i − th row system (3.6), we get:
where: By using matrix notation we have:
Therefore, we get the solution of FFRLS (3.6) and the proof is completed. 
Where matrices R, S and vectors X, Z,U, T are given as the following:
] .
(3.12) 
Brifly where the system (3.6) is FFSLS or FFRLS and the related fuzzy numbers are trapezoidal or triangular we have four diffrent cases that one of them discussed above (case 1). Now we discuss three other cases as follows. To clearly mention the order of related matrices, the above cases is briefed as follows:
Corollary 3.2. (case 2: the system (3.6) is FFRLS and the fuzzy numbers are triangular) In this case the matrices R, S and vectors X, Z,U, T in (3.11) are defined in the following forms:
case 2:
case 3:
case 4:
Now to find the solution of case1 in (3.15) , we constitute the pseudo inverse of the matrices R, S and have the following four cases.
where the type of the matrices R and S can be square systems with full rank matrices, underdetermined systems with full rank matrices, overdetermined systems with full rank matrices and general case. We treat the other three cases Similarly.
The pseudo inverse of the matrix S in second and fourth cases is defined as follow:
Theorem 3.2. If S + exists it must have the same structure as S (see [1, 9] ), i.e :
17)
where We obtain x, y, w, z via equations systems (3.15) . If the left and right spreads w, z are negative, then the following definition is given.
denote the unique solution of systems (3.15). The fuzzy number vector U
is called the fuzzy solution of systems (3.15) .
On the other hand if
(x j , y j , w j , z j ), 1 ≤ j ≤ n are all fuzzy numbers (i.e. w j , z j ≥ 0) then u j = w j , v j = z j , 1 ≤ j ≤ n; otherwise u j = |w j |, v j = |z j |, 1 ≤ j ≤ n
and U is called a fuzzy solution.

Numerical examples
In this section, we take some numerical example. It is clear that this system is a FFRLS with trapezoidal fuzzy numbers (case 1). To find the solution of this system, we solve two crisp linear systems (3.11) (i.e. RX = U, SZ = T ), where:
Since rank(R)=rank(S)=4 then this systems are square with full rank matrix, Then by using the inverse of matrices R and S, we have: Since rank(R)=rank(S)=4 then this systems are underdetermined with full rank matrices and also by using the pseudo inverse of the matrices R and S, we have: 
and also
Conclusion
In this paper a solution of general fully fuzzy linear system (FFLS) was found. Indeed a method was introduced, where the solution is a LR fuzzy number vector. By our method every FFLS can be converted to two crisp linear systems. For this purpose, we first have to look at the FFLS and in according to the type of this system (square or rectangle fully fuzzy linear systems with trapezoidal or triangular LR fuzzy numbers) four cases (FFRLS with trapezoidal fuzzy numbers, FFRLS with triangular fuzzy numbers, FFSLS with trapezoidal fuzzy numbers, FFSLS with triangular fuzzy numbers) are obtained. To find the solution of this crisp linear systems, with regard the related type of linear systems (square systems with full rank matrices, underdetermined systems with full rank matrices, overdetermined systems with full rank matrices and general case) we constitute the pseudo inverse matrices for the related systems and give the solutions. A full rank underdetermined system has an infinite number of solutions. In this case, the complete set is given as follows:
Corollary 5.1. (see [10] When A is not full rank, then the upon Corollaries can not be used. More generally, the pseudo inverse is best computed using the singular value decomposition (SVD) reviewed below.
Theorem 5.2. (see [10, 11] ) Let A be a m×n real matrix and rank(A) = k, 0 < k ≤ min(m, n). There exists a m×m orthogonal matrix U, a n × n orthogonal matrix V , and a m × n quasi-diagonal matrix Σ = diag(σ 1 
